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^ l^^r SONOS oflS-B] r^T^ ^2:«V^# 7^1^. 7 tH^ »£tg o] 

741 -*M ^H^l- 5L^-*1 <5}J=n}^H-g- ^^M- ^>^3LS. A}-g-*iH §}if ^V^-^-ol 

*1» i^-tb ^>-E.^3.-g- 3 4) #3-^"§r ^Hl^- *\] TjSj-fe i^AQ, #71 

^S^* ^4 v}^EL5L A^tflA^ 7l^ol l^Sj^-S. ^*Hfr ^}^, ^7} 

7^ ^Hl W ^5^^ 711 o]E^ #£l^^# *Ml3. f^}^ ^741^, #71 Tfl ol 

H-g- #Bl^54e^4 ^ s ^^M: ^Hl^ #Zt*H ^Sj-^-i: £ 

^ TllolHl- ^*Rr ^7111- ^o\] ol-eia, Ei-i ^Sj-ej-g- *1 ^ Jl3.*l # 

71 E^ ^o\)A]2) -Q^l 2] ^ ^ o.^ f oj ofl ^*M: ^1 

7f 
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0)1^,2.^1^^1^ #efl4^ v\]3.z) 4 {Method of manufacturing S0N0S flash 
memory device} 

£ 1-& ^sfl ^ ^ 1-^3 4i*r» *l~g-*H S*!^ -£^ltr ^L2fl 



.£ 2 ^ £ 3-^ ^sfl S0N0S #Hfl4=) *fl-2-&l dL*}» ^>-§-*>^ S^sItt ^1:^ ^^SQ 

£ 4^ ^£fl S0N0S 1-21141 ^lS-Sl ^ <H3l°l-I- £*l*r ^^5.. 

5. 5^ £ 4^1 A-A" 4^1- £*ltr 

£ 6^r £ 4S1 B-B' *H tq-ef ^S.. 

£ 7a £ 7f^ £ ^^l *UHH *r€- S0N0S *efl4l ^lS-Hl a^HMS-i- 

* £^sl ^_s_J=L.g.oj| cfl*l -^Jro) ^tg * 

70 : ShE*fl 71^- 71 : ^ 

72 ^ El 5 ^s)-^- 73 : s^S ^-S}-^- 

74 : 5>=o>^H-g- 75 : afll^HHq- sfl^l 

76 : ^5|H>H 77 : ^ ^s}-^ 

78 : TflolB-g- f-El ^51^^ 79 : *H2##^ sfl^ 
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<13> W]^^ ^3 ^] S «J-^6fl ^ iLC} ^l*>7ll^, S0N0S 

l-efl^ 4i^}(Si 1 icon-Oxide-Nitride-Oxide-Semiconductor Flash Memory Device)^)- 

<i4> 3) 5 - > ti> £ ^) Dflaei >h*}7> ofl n}B}- a]^^ «H-23| f^-SL^o] 

tfl^-iU Sa4. ^7] Wl^^ ^7}S] ofl S ^ ^Sfl4=l uj|S.S| ^7>» * ^ 

<15> ^HflS] #5fl^ nfl2.il) ^TsRr s>l4^ ^tg- TflolH # Ef^ 

(single type) .2.3. S^^M, £ H Wr^ 0 ! , #eH T 4 #Bfl '0' 27>*1 ^Efl» 

<16> ZLSlcfl, A o l- 7l ^ojo] ^efl4=) ^IS-Bl ^7f^ ZL ^>^S- ^5>7)^ *M , _H 

^£ Jl^«- 7)*] ^fVcf. 

<17> o]ofl o}-el> ( <5}i42l ^ ^o^s. ^ oj^-o) TflojE ^5:^ t>lB ^(multi 

bit cellH ^l^s) 534. at!-, °l2r ^ ^ a]H ^-i- ^^71 
SONOSCsi 1 i con-ox i de~n i t ride-oxide-semi conduct or) ^-3^7\ ^"tb^l 5^^- . 

<i8> ^71 SONOS ^3^2] m# oflSB] rt^rfe B^l^S.^ , aVEAfl 7)^- #6fl a] 

^*a#^S>H ^ H|- ^ ^ nV_ a)- g|_ n| ONO^l ^ ^ S) Jl , JZ. ^ ofl ^ Ej ^ 7flolJ=7}- ^ 
^H, 7fl°lH ^ JELSflo] ig^S} 5Hr4. 
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<19> oleJ# SONOS l-£fl 4=1 *flS.E| ^Kr, £ 2<Hl , ^I*}*! ^^7> <H 

cH H^^-l^E^ ^-^(Turn-0n) ^ 9X°-A , S. 3^1 

«><*)- £0], Aj-Efl '11' f ^ '10' , ^VEfl '01' ^ ^Efl '00' ^ 47M ^-Efl^- SAlf ^ 

<20> o]^>oi)^^ S0N0S lefl^ oflS£l 4ia}-& ^ A oMl^Ml ^^K^ 

<2i> £ 4 ^ ^sfl' S0N0S #efl^ fflS-El ^7><2l ^ 5 fl o] £ a1*V sg^o]^ s. 5^ £ 4 

^ A-A' *H1 n}e}- ^^-s)-^ ^^oH, J£ 6-g: £ 4^1 B-B' ^°fl 4^ ^^>°^ £ A 1 

*V ^^£^14. £ 4 ifl*l S. 6<^i, S^J: 40-£r oV^^l 7]^-, 42^r i^^-^^-, 43 ^ 45 
*}J%n, 44^ ^3-^, 46£r TflolH, ZLSlJl, 50^ 7)^: <^E) t± <3<*# 4^ 44^1} . 

<22> £A]^ V}2\. 7^o] ; A^o. ^ 7>xH, 7lH;EO| ojs. ^ o] y- ^ ^o] <g 

<*!°1 tf-g- *V 2^ ^eflo] <^^oi sjcf. oja}- S0N0S l-afl^l ^lS.el ^7Rr tf-E- «1 

^lS.sl ^l-^ o}i}7HS tl7l(read), ^(program) ^ *l-?-7l (erase )^ Aj|7H ^-a}- 

<23> ^-7] ^7] ^-f , 7Ho]E2f ^Eflolol] ol 2} o} ^oj-o] o]7>5]^ ^ ^>(Hot 

electron)7> ^^^Jl, *V #7.}^ (tunnel ingHl ^l*fl ^sll^l 7>7]~£- ^-^9] 

E^ ^S^Hl I^O] ^7fl§>7ll SH, tc)-B}-, H^)^E|o] ^E^oj-oj ±-o}^ X^)o]b\ 

<24> A> 7l ^1 o. 7l Jg^o} ^ 0- > TflolH^ 2ELell°! ^ i-g-A} Zj #£flS 7l^ofl *14"7l 

^°h Vo 1 < y7>^oll ^2} ^Sf^Hl i^£l5i^ 5b ^AA 7]%SLS.^t] ^o\^)T^ t o\6\] 4 

Eh CflolEi ^-9-7l7> olJfLO^CJ-. 
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<26> ZLSlM-, ^gflo] so NOS |^ ^12.^ :£*Hr ^Sj-^W ^-£^1^71^ sr>l4 ( # 7 1 

ifl°1H^ #7>^ ojs-g- ^-^•gr) i^-g- ^ «V, g iL^^-ol ^Sl^ ^31^1 oil}. 

£ ^ 55^] iSJsJ ^^>7> Cf^ ol-S-*>7fl £)^r ?H1 ^ ^^H^f. 

<27> ^2fl^ SONOS #5fl3 ^Kr E^ iflollA^ ^ 01^-0.5. <?]*fl ZL 

<28> #7l<2j- ^ ^31^* *fl^*>7l 3j°-5.>H, 

Sj- iflofl^^ 1^ ^7>S^ O]^^- ^ ol^ S0N05 S^xj pfla.^) 4l7.>Sl 3l2:«<H^ 

<29> iE*}-, a. ^ o. ^sdsl oj^-g- #*)^-o_3.#| ^ ^ «i\SL*t 

91^ SONOS #31^1 31-2.&1 4i7>^ ^yj-*^ afl^^M] ZL t}3- S.^o] o}cf. 

^a-g- ^<a^l ^31 ^^l^MI* ^#*>^ #31; #7] ^31 s}£p}ia| ^ 

^14 °}ias *l~g-*IH s}-^ ^^°|ol kf 2)^ ^Sl-^ Ejvg ^ 

s-}^ #31; #7l ^4 u}^3_3_ /.}-§- ^ ^5floiA^i- s}E4ia-§- ^^^4 sl^ #5}-^- 
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-fr *fl7]*Rr #31; ^7] *\^& B\^_ ^S^-g: <*W *V8-*JH 7l#o] ^#5} 

5m #3^^§- ^Z^Rr ^711; ^7) 7}% 1^-1- tfofl ^>5|-^-3f 7flo]S-8- €3^3 

# ^4*H Ei^ ^sf^ 5>tt 7)HH» ^*Kr #7fl» 5L^Rr SONOS 1- 

efl4=) ^)S.&1 ^7>5] ^1^4. 
<3i> ^7l>H, ^-71 ^>£L n>^H-§- TEOS ^>2|-^- 3£^ o]^c^^luf . 

<32> #7l ^5)1 o]A^ TEOS 7fl°I^ ^V5)-BV l^^S. ol^o^n}, &\ ^ ^5}-^ 

^1 0.020~0.5/fln7> ^*Vr}. 

<33> Wj-^ofl SZ^H^, #7l E^ ^^-^^ ^ S.O_^ 

<34> i^ofl tnfaTg, E ^ ^Sj-nV^. ^-e|Al^1 ^7l E^ xfloflA^ ^ o}^- 

<35> 

<36> O]^, t=,£-g- #3E:wM ^. wV^o} 4^^1*1 ^aHU- ^-All*>7fl ^<5>5L4I=- vVt}. 

<37> £ 7a £ 7fTr £ *3*HH SONOS #efl^l ^y^-g- 

<38> £ 7a -t ^2:5]-^, iA}^-^°V ( t= Al o>^)ol ^ti)<g tiV£*fl 7l^;(70) A oH ^2}-5V 

(71), B]^4 ^S)-^-(72) ^ sl^S ^>2)- , 3 1 1 -(73)* ^, ^-7) s\*g ^-(73) ^H 
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ego} AV^nV ) cg^ ^Sl-^-ol ^-g- 7>^-*>nf. 
<39> °}°]*\, aj. 7 ] ^u>^a.-§- ^<a^(74) ^Hl ^l^l ^-^ofl n}-^ = <g tils >g(Dual Bit 

cell)°l ^3tt i^frAl?)^ 3fl^(75)# ^.€4-5-, *U## 

^- 3fl^i(75)^r ^ °}^as ^>-§-^-H 3. o>sflo^ s]-^n>^a-g- ^^^-(74)^- Sztnm) 

<40> £ 7b* , ^11^-^ sfl^ ^ 7}$: ^41" A oHl ^1^^^- 

^°]^(76)1- H^th}. <^7H, -#7l ^(ll^^^S^fe *H ^^^-(74)34 n>^-7>xl^ TEOS 

<4i> a o v 7 1 ^^o]^(76)^ ^ wlHl- ^aj-^-S ^^^>7l ^gsj-^-* ololA^ 

^1 4iZL si-si ^^sl 3)4, i^sl-o] (define) ^ H7l Jit}- ^ d *j-7jl ^s^^l ^sfl ^sfl 

<42> ZL cf-g-, ^3fllolA-l(76)# ^Pf^B.^- ^ ^ ( 74 ) "8; ^ °>^3^ A}-g-i5flAl ^1- 

^ u A(7l)o] ^^)sm S)*$ ^^-(73) ^ E^ ^s}-^-(72)^r ^^fJI, <>]* -f-Sfl , # 
71 ^5^(72)^: ^-slAl^cl-. o]x^ t ^3\}o]x\ (76)^1 eq«fl *l^£l^ e] \g ^5l-^-(72) 

^ -g-el 0. 020-0. 5//ni ^£5. ^-o] tif^s}^ , ccj-^ , lIsW 72)^1 aizv # 

7l E^ 33 5)- 5}- (72) 31 s.-^ A o V 7l2l- ^<a*Ml 0. 020-0. ^-£7} *_Vt}-. 

<43> S. 7c* ^-^^1 CtfEl- AlZj- Df^a.^_Al Af-g-Sj ^3|H>H & Sf^n>^3 

-8- ^174*1^. 
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<44> c 7d = ^4 ^1^*1*, Aiz]-^ ^5j-^]-(72)-i: D>^ 

35. AV-g-gflA^ 71^(70)^1 ^#^51^- ^ ^^(71)# ^-!4W. ^4"§-, ^ 
^ *|vt ^3^(72) ^oHl ^ #3^(77)* #3-tt ^, ^-71 ^ ^^"(77) tf«*fl ?IMH 

<45> 5. 7e# , TlHE-g- #e|^el^(78) 7flo]H ^^-8- ^12##^ 3^(79) 

-ir ^fithfr, -SM *ll2#^ 4€(79)# ^ *}^iElS A>-g-sfl^ #3^(71) 

o] TlMH-g- €^^^^^(78)3f ^ a)-5|.^(77) ^ £SW72)£- 

°1* 7fl^lH(80)* ^^tb4. 

< 46 > £ 7f*.%^^, *\}2#%^ 4^-§r ^HXtb^. ^ 5 d4w, ^^^/iE.sfl<y 

39 «H £^{72)°] S0N0S #efl^l oflJSLEj iS* ^tH}. 

<47> o] * ? -f ^^-i- ^*3*>^ ^ ^^l] 4^" S0N0S 

#2fl4l DflS-Sl ^*}-» 

<48> %7]<% ^ Ig^ofl ttfeig, E^Vg ^S^o) -g-Ejs} ^^f 7^l£S #7l E^ ^3} 

4i7>^ jSL^-g. w o Vx)§ ^ o^Tfl ^Cf. 
<49> ol^-oflA^ ^O], £ «Vtgo. E ^ ^J^-g. «E)Al^ <#7] E^ ifloflA^ 
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>g *}°|S(cell size)^ ^ &*=h 

^ 47fl5l nfls-el H-§: 5fe S0N0S ^efl^ 4i^># ^ ^4. 

<52> 71EJ-, -H J^l* "g^H ^ fJSHH ^«3=S»H ^*}^ ^1 ^ =T= 
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11 

i^el^ol ^w]^ ti>j£^l 7l^r #6j) s}Jf #5^, ^gs^, s\J§ 9? 

^^HRr #711; 

&l s ^5]-^* TllolE-g. ^7}1* ^* f^AS ^ SONOS #2fl^ 

2.2] ^7>S] ^l^aj-^ . 
2] 

1 *<H1 5U°H. #7l Sj-JEL n}^H-g- *3<S^8: TEOS Tfl^ Al5j.nl. ^^-^o] ^ 

* s-^^-S. SONOS ^7>s] ^tf, 
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<5Rr S0N0S #2fl^ "flS.^ 4i^>Sl . 

I^^t 4] 

X] 1 ^ S^r XI 3 ^-71 ^Xl°H^r E|^ ic# ^o] 0.020-0.5 

jum7> sJje^- *§*$-5}^ ^J-ir ^ SONOS #efl£| ^12.3 Xl^^ . 

5] 

XI 1 *<H1 &<>H, #7] E^ ^2)-^ ^XH^ s.o. s a^Rr 3 

* ^ SONOS §2fl^ oflS-e] i^S] Xl^«o v ^. 
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